Relationship between fetal weight and litter size in rats: application to reproductive toxicology studies.
The inverse relationship between mammalian fetal weight and litter size has been discussed by many authors, but their opinions reveal no agreement at all. As in toxicity studies of reproduction, both parameters must be correctly evaluated. We investigated the existence of such a relationship in 2466 fetuses from 203 litters of Sprague-Dawley CD control rats. The frequency distribution of fetal weights had a normal adjustment. From the mean weight of fetuses in each litter, the mean fetal weights in each litter size and correlation coefficient were calculated and the regression line was plotted; the correlation coefficient (r = 0.677) was highly significant (P = 0.002), which made evident that there was an inverse relationship between fetal weight and litter size. If fetal weight/litter size inverse relationship is not taken into account when toxicity on the fetal weight is analyzed, wrong conclusions may be reached if the test substance reduces the litter size, provoking embryofoetal mortality. The iatrogenic decrement in fetal weight can be masked by an increment due to the litter size reduction. We suggest that in all three segments of reproductive toxicity studies, litter size must be considered as a covariate to the effect of the test substance on the fetal weight, in order to perform a correct analysis of covariance (ANCOVA), in addition to the dose factor commonly used in common ANOVA.